Can we ever travel faster than light? 
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No. We cannot. The main reason the speed of light is the maximum speed of light in the 
Universe is that our Universe exists in a 4-dimensional space-time continuum. Proceeding from 
this, or rather from the interval S, it can be strictly shown that the speed of a material body cannot 
be greater than the speed of light. Let's present the proof. 

So, the average speed of a body is the ratio of the distance traveled to the time it takes a 
given distance: 

v=AL/At 
It is from this formula that the illusion arises that the speed can be arbitrarily large, since the 
distance and time, based on the formula, can be any. But, this is a mistake. Since distance and time 
in a 4-dimensional space-time continuum are related according to the formula for the interval. 

Space and time form a single space-time continuum. The fundamental concept is the 
"interval" S, not the concept of "length" or the concept of "time". An interval is a “distance” 
between two events in space-time (a generalization of the Euclidean distance between two points). 
The length and time in different inertial systems can vary, but the interval will always be constant 
(according to Einstein's STR). 


We write the interval for an infinitesimal displacement in space-time: 


dS42 = c42*dt42 — dx’2 — dy*2 — dz*2 
or 
dS42 = c42* dt*2 — dL*2 
where S is the interval, L is the distance between two points, c is the speed of light, t is time. 
In the case of flat space-time, that is, space-time without curvature, the same expression can 
be written for finite difference coordinates: 
S42 = c42 * At*2 — Ax2 — Ay’2 — Az42 
or 
SA2 = c42 * At*2 — LA2 
If we do some transformation, we get the expression [1]: 
S=bL* (1-2 /e°%2)0:5 *¢e/v 
From here it is easy to get the expression: 


v= (Lh*e)7S) *(=v*270°2)°05 


Let's do some elementary transformations. 
v/(1-v42/c42)0.5 =(L*c)/S 
v42 / (1 - v42 / 042) = (L* cf2 / 842 
At the end of elementary transformations, we get the expression: 
WZ =(C 2 * LD) (Le eZ) 


With the last formula we get the final formula for the speed in the space-time continuum: 


v=(c*L)/(L42+8/2)0.5 


From the last formula it is clearly seen that the speed of light cannot be overcome. Never! 

Let's explain in more detail. Let's say we have a timelike interval (S“2 => 0) between two 
points. The time-like interval between events means that they can be causally related. Between 
these two points, we will move the test body with a certain speed v, from point 1 to point 2 
(therefore, and causally related events). Recall that the interval between these points is constant (S = 
const)! Depending on the speed, the length of the segment (in 3-dimensional space), and the time, 
will change. But, the length and time, will change according to each other. And therefore, the speed 
of the test body between these two points will always be determined by the formula: 

v=(c * L)/(L42 + 8%2)0.5 

This means that the speed of the test body will always be less than the speed of light. 
Naturally, the formula also implies that if S = 0, then the speed will be equal to the speed of light, 
which is quite understandable, since this is a zero interval. 

Let us recall that the limit of the speed of light is also strictly deduced from the curpuscular- 


wave duality of microparticles [2]. 
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